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Section A. 

Introduction and 
Explanation of Contents 



Introduction and Explanation of Contents 

The October 6,1994 workshop on Technology Transfer at DOE Dedicated 
Program Laboratories held at Fermilab was intended to provide a forum to 
consider the issues associated with developing meaningful partnerships 
between industry and the four “single purpose” DOE laboratories - CEBAF, 
FNAL, PPPL and SLAC. 

The Organizing Committee (see Attachment 2) made a conscious effort to 
seek attendees representing several levels within the Department and within 
the individual laboratories as well as from large and small industry. This 
was done to ensure that the workshop discussions benefited from all the 
constituencies affected by the technology transfer activities at these four 
laboratories. As can be seen from Attachment 3, the workshop participants 
did span several levels and all the targeted “stake holders.” 

(All Attachments are in Section E.) 

The workshop received a welcome from John Peoples, Fermilab’s Director, 
and Fred Bernthal, President of Universities Research Association, Inc. 
(URA). IJRA operates the Fermi National Accelerator Laboratory under a 
contract with the DOE. 

Workshop Objectives 

Fred Dylla, Technology Transfer Manager at CEBAF, opened the workshop. 
He charged the workshop participants with two Objectives and posed two Key 
Questions. His Workshop Introduction appears in Section B. 

Presentations 

As indicated in the agenda, a representative of each of the Dedicated 
Program laboratories gave an overview of the capabilities, technology 
transfer opportunities and the partnering activities currently underway at 
their site. Attachments 4-7 are the overheads from those presentations. 
Each of these presentations was supplemented with brief remarks from 
representatives of industry partner organizations. 

A second set of presentations, reflected in Attachments 8-10, from 
representatives of three large, technology intensive companies set the stage 
for understanding the needs of such companies and their experiences, good 
and bad, to date in partnering with DOE laboratories. 

Finally, the workshop participants heard three presentations by DOE 
representatives (see Attachments 11-13). Each of these officials represented 
a particular level or programmatic interest within the Department. Taken 
together, these three presentations provided a broad perspective on the goals, 
objectives, progress and successes of the DOE technology transfer activities. 



Breakout Session Reports 

Particpants attended one of three breakout sessions in the afternoon, 
designed to focus on particular aspects of the topic. The sessions (and 
chairpersons) were: 

- Role of the Dedicated Labs in Major DOE Partnerships. (L. Meixler, PPPL) 

- Industry Cultural Barriers to Dealing with Federal Labs. (A. MacLachlan, 
DuPont, ret.) 

- Structural/Motivational Barriers to T2 at Dedicated Program Labs (T. Nash, 
FNAL) 

The breakout session results, as summarized by the chairperson for each, are 
presented in Section C. 

Wrap-up for the Workshop 

David Leith wrapped up the events of the day and summarized the 
presentions and discussions. His entire report is given in Section D. 
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Workshop Introduction: Technology Transfer at the DOE Dedicated 
Program National Laboratories 

Fermi National Laboratory 
October 6.1994 

H. F. Dylla 

We have three constituencies represented at this workshop: from the laboratories we 
have representatives from lab management and the lab technology transfer programs; 
from DOE we have representatives from the DOE Energy Research programs and 
technology transfer management, and we particularly welcome the focus of this 
worksho-ur repmsentatives from our industry partners. A goal of this workshop is to 
demonstrate to all three groups that all four Dedicated Program laboratories-FNAL, 
SLAC, PPPL and CEBAF-have a broad range of technologies of interest to industry. 
These four labs may be “dedicated” or “single program” by name, but in no way does 
this mean that their many technologies can be called single purpose. 

Let me cite some examples: 

. There is world-class operational and developmental technology on real time 
operating systems and high capacity data acquisition systems at all four labs. 

. At the three accelerator laboratories there is accelerator technology which has 
been and will continue to be applied to advanced light sources, electron beam 
irradiation systems for curing and sterilization, and medical diagnosis and 
therapy. 

. At PPPL there is obvious expertise in plasma physics, plasma-material 
interactions and plasma diagnostics that can be applied to plasma processing of 
materials. 

In addition, all four of the labs have tremendous capabilities in a broad range of 
industrially vital engineering fields, including: 

- magnet technology 
- high power electronics 
- radiation detectors across the spectrum 
- cryogenics 
- vacuum technology 
- large mechanical structures. 

These are unique capabilities, as are similar expertise and facilities at the DOE Multi- 
Program and Defense labs. Yet, there is a perception among our potential industrial 
clients that the Dedicated Program labs are less interesting and are of less value for 
partnering than the larger Multi-Program and Defense labs. We need to erase this 
perception. Therefore, an objective of this workshop should be to outline a plan that 
uniformly markets the value of DOE’ s investment in the Dedicated Program and Multi- 
Program labs and presents the opportunities to industry for leveraging this investment 
for collaborative technology development. 



Workshop Objective: 
a) Highlight the opportunities for technology transfer at the DOE 

(b) 
Dedicated Program laboratories. 
Provide DOE with suggestions and recommendations for improving the 
Department’s management and marketing of these opportunities. 

The second objective that I propose we consider at this workshop concerns mechanisms 
for working with industry. There is a strong willingness to work with industry at the 
Dedicated Program national labs, but we need a new operating model to optimize and 
strengthen this interaction. There are two operating models at present: (1) technology 
transfer activities can be supported from a tax on the dedicated program basic research 
funds provided to each laboratory, or (2) direct funding can be provided for technology 
transfer activities, such as the modest funding which just became available to the 
Dedicated Program labs this past February through Alan Claflin’s program at DOE 
Headquarters (funds which were gratefully received and well spent, as you will hear later 
on this morning). But it must be said that neither support mechanism can be put on a 
growth curve that will allow the full benefits of collaboration with industry to accrue to 
all parties represented here today: to DOE, the labs or our industry partners. 

Program taxes are never a popular or an effective mechanism of funding any activity. 
The tax-supported program does not win the moral support of the taxed program and can 
never grow to be large compared to the program budget. Our main constituency at the 
Dedicated Program labs-the basic scientists who invented and nurtured the basic 
research programs which are the reason for the labs’ existence-would view a tax- 
supported technology transfer program as further erosion for support of basic science. 

What we need in the post cold war/post SSC era (and I see both as threshold events 
defining the need for new funding paradigms for science and technology funding) is a 
home for technology transfer in DOE and specific funding appropriated for this 
important mission of the Department. If we consider the formation of a Program Office 
and program-dedicated funding for technology transfer within DOE, what are good 
models to use for the operational basis of this Program? I would like to consider two 
examples of model programs that may stimulate further discussion at this workshop: 

First, the NIST Advanced Technology Program 
The jury is still out on this 4 year-old program with respect to its impact on economic 
development, which should be the primary metric of any technology transfer program. 
However, industry feedback to date is positive, primarily based on NISTs even-handed 
management and very effective promotion of the program. Reaction from the rank-and- 
file scientists and engineers at the NIST laboratories was initially neutral or negative 
because of the perception that the ATP would not have any positive influence on NISTs 
flat or declining budgets for its internal science programs. But as the ATP has grown 
from its initial funding of $lOM to its 1995 allocation of nearly $5OOM, both the internal 
perceptions of the value and the actual value of the program to NIST have changed 
accordingly. 

Let us examine some specifics of the ATP that are worth our consideration as we discuss 
this as a model program: 

the program is industry led; single companies or consortia containing at least 
one for profit business must take the lead in a proposal, 
dedicated funds ate appropriated for the program; these funds must be matched 
by industry, and 
there are feedback mechanisms to encourage the involvement of the NIST 
internal science and technology programs: NIST staff participate in proposal 
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reviews prior to ATP awards and can participate in ATP R&D programs after 
awards through a 10% kickback of ATP funds to NIST internal programs. 

The ATP has gotten a lot of good press lately, and more importantly has attracted 
sufficient Administration and Congressional interest to put it on track for $lB of new 
money in less than 5 years. This leads naturally to a question about DOE, which has 
larger and more varied science and technology programs than the Department of 
Commerce. Both agencies began significant new efforts in technology nansfer at the 
start of this decade. Why did we miss the boat? Perhaps it was because of a perception 
on the part of Congress, the Administration and industry that NIST has established better 
working relationships with industry. If this perception is valid, then workshops such as 
this one-with proper follow-up-can help erase it. 

I would like us to consider a second model for technology transfer interactions: LETI 
CEA Advanced Technologies-the French National Laboratory for technology 
development and transfer to industry. LETI’s charter is to develop new commercially 
attractive technologies for industry, using the French National Laboratory and university 
systems as its bank vault of ideas. LETI currently obtains 95% of its funding from 
industry. 

One of LETI’s high profile accomplishments is that it has taken the current lead in the 
development of two dimensional field emission arrays for flat panel displays. This 
technology promises a brighter, lower power, and lower cost alternative to active matrix 
LCD displays. The $6B flat panel display market is projected to grow to $40B by the 
end of the decade and is currently dominated by Japanese manufacturers. 

Can the LETI model work in the DOE National Laboratory environment? It would take 
quite a change in culture. 

There are other operating models for technology transfer that are worth considering- 
such as the recent formation of a commercial arm to the Canadian Chalk River Atomic 
Energy Labs-AECL Ltd. and the US-ARPA led consortium SEMATECH. So as a 
workshop objective I propose that we initiate the following study: 

Key Questions: Which technology transfer and development partnerships are 
working and why? What are appropriate operational models for technology 
transfer in the DOE laboratories? 

In consideration of this objective we may come back to the NIST-ATP. The focus of 
ATP projects is short term (typically 3-5 years) and relatively modest funding packages 
(a few $M per project). There are technology development needs in this country that 
require considerably larger funding blocks with longer term commitments, such as the 
demands for environmental technologies including: 

environmentally friendly manufacturing processes (light or plasma based), 
advanced central station power generation and transmission equipment, and 
next generation transportation vehicles. 

DOE has much experience with the management of large, billion dollar budget, decade 
long development projects. Tbe successful operations of the huge machines at all four of 
the DOE labs represented at this conference are examples of government-university- 
industry partnerships that we can be proud of. How can we put the best of what we 
learned from this experience for basic science at work in the applied sciences for the 
benefit of US industry? Consideration of this question leads to my final suggestion for 
an objective for this workshop: 



Key Question: Consider the need and operational basis for a program oflice and 
dedicated funding for technology transfer and development within DOE. 

For discussion items I propose that this Program Office would: 
coordinate and fund the existing and any new DOE major technology transfer 
partnerships such as USCAR and AMTEX, 
ensure that these partnerships are indusny driven, 
offer incentives to seek out the involvement of scientists and engineers from 
DOE’s basic science research programs, 
provide healthy funding for seed projects at all of DOE’s major labs for 
technical assistance projects, small CRADAs and personnel exchanges, 
remove the funding asymmetries that presently exist in CRADAs and personnel 
exchanges (that is, money can now flow only in one direction-which is not a 
good property of a partnership), and 
remove the excessive bureaucracy that burdens the DOE work-for-others 
programs. 

My colleagues who have organized the discussion sessions this afternoon have provided 
additional questions for us to ponder as we work together to further define this new and 
important mission for the DOE laboratories. 

H. F. Dylla 
Technology Transfer Manager 
Continuous Electron Beam Accelerator Facility 
Phone: (804) 249-7450 
Fax: (804) 249-7658 
Email: Dylla@CEBAF.gov 
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Breakout Reports 



Breakout 1: 

l Role of the Dedicated Labs in Major DOE Partnerships 
Chair: Lew Meixler, PPPL 

1. Most attendees were not familiar with the workings of a major DOE 
Partnership so L. Meixler reviewed the structure of the AMTEX partnership. 
Of particular interest was the discussion of how the projects were selected, 
how they were administered, and how the funding flowed. Similarly, Jim 
Anderson discussed the Partnership for a New Generation Vehicle (PNGV) 
which grew out of USCAR 

Discussion of these and other major DOE partnerships focused on the 
difficulties experienced by the dedicated program laboratories, with their 
limited staff and resources, getting access to the somewhat complicated 
organization of a major DOE partnership in order to participate. 

Specific problems particular to the single program laboratories in identifying 
and responding to major partnership, as well as opportunities in general, that 
were discussed were: 

. Lack of resources to publicize capabilities, and to respond to 
opportunities. All of the dedicated program laboratories have very small 
Of&es of Technology Transfer (generally one or at most two people), and 
those offices are still required to provide all the functions of the larger, better 
staffed Technology Transfer offices at the multiprogram and DP laboratories. 
The amount of time and effort devoted to meetings, “process” and reporting 
severely limits the amount of time and effort available for real technology 
transfer progress. 

. The perception on the part of DOE, and industry, that the 
multiprogram Laboratories have broader scope and depth in relevant 
technology areas - consequently more support goes to the multiprogram 
laboratories. 

. The need for a mechanism to identify and catalog the single program 
laboratorys’ unique capabilities and a mechanism to keep that information 
current. 

. Availability of scarce laboratory resources, especially the fact that the 
most appropriate researchers are usually the ones most likely not to have 
time available for technology transfer initiatives. 

. The conflict in between devoting laboratory resources to the main 
mission vs. the technology transfer mission. 

. Recent downsizings at the dedicated program laboratories that have 
exacerbated scarcity of personnel resources. 
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The breakout session participants discussed the idea of a DOE-wide 
searchable database where industry or other labs could search on Key Words 
to find the DOE laboratory with the right technology for a particular 
application. 

The discussions also identified the need for a cultural change in the 
laboratories to promote involvement in technology transfer activities, and the 
need for a top down application of mechanisms to effect a cultural change, 
such as including technology transfer initiatives in performance reviews, 
awards, other forms of recognition, etc. 

The participants suggested that DOE could play a role in addressing some of 
these problem areas by: 

a) Providing a point of entry in the single program laboratories, as well as 
the multiprogram laboratories, for ease of industry access. DOE could 
maintain a central database, provide access with an 800 number, use on-line 
computer access, etc. 

b) Putting together teams to address specific industry concerns - both the 
dedicated program and multiprogram laboratories should be involved and 
should given increased resources to participate in such teams. 

d Helping change the culture in the laboratories towards technology 
transfer activities with an increase in the number and variety of reward 
mechanisms; e.g., bonuses, plaques, dinners, feature articles, resources etc. 

Breakout 2: 

l Industry Cultural Barriers to Dealing with Federal Labs 
Chair: Alex MacLachlan, DuPont (ret.) 

Among the cultural barriers discussed were: 

1. Inertia within companies toward working with the national 
laboratories can be overcome, at least to some degree, by the laboratories 
doing a better job of communicating success stories. 

2. Companies find it more difficult, at least initially, to manage external 
projects. 

3. Companies find it hard to choose among the many opportunities to 
partner with the laboratories and the universities. 

Breakout 3: 

l StructuraLMotivational Barriers to T2 at Dedicated Program Labs, 
Chair: Tom Nash, FNAL 
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The dedicated programs and industry would both benefit greatly from close 
partnerships. Among the structural/motivational barriers discussed were: 

1. The perception by industry that expertise at the dedicated program 
laboratories is too far out in front of practical applications or too specialized 
to have industrial uses. 

2. A perception by companies that the dedicated program laboratories 
may not be competent to project market needs and business uses for their 
technologies. 

3. A disconnect between the private sector’s sense of urgency to reach the 
market and the perception of the more leisurely pace of laboratory 
investigations. 

The breakout session participants felt that technology focused industry 
advisory boards can be helpful in overcoming the above. 

4. The difficulties faced by the dedicated program laboratories in 
attempting to balance the demands of external, two-way technology transfer 
relationships against internal, research-driven immediate demands. A major 
barrier is the perception of the laboratories’ scientific user communities that 
any diversion of “their” programmatic funds is intolerable, particularly in an 
era of declining budgets. 

The participants urged DOE to address the need to provide for continuity in 
WFO and/or CBADA funding to the dedicated program laboratories so that 
the required FTEs to satisfy both the above demands may be met. Both 
demands require talented, dedicated staff. 

5. Artificial and cumbersome partitioning of the several formal 
technology transfer mechanisms. Most partnerships could benefit from 
effective mixing of the procurement, WFO and CXADA mechanisms. This is 
very difficult or impossible at present. 

The breakout session recommended that the implications of easing the 
apparent requirements for strict separation amongst Procurement actions, 
Work for Others, and CRADAs be reexamined to determine how to use each 
to amplify the benefits of the others. 

6. The reward structure for scientific staff at the dedicated program 
laboratories provides no motivation for researchers to broaden their focus to 
encompass industrial collaboration. 

Participants suggested that additional external funding for scientific 
activities could be a powerful motivator for researchers. 
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The dedicated program laboratories need non program-specific funding as a 
sweetener to motivate greater interest in forming partnerships with the 
private sector. They are presently not on the primary client list for funding 
by technology transfer and technology oriented programs. This is a shame 
since, dollar-for-dollar, they have at least as broad and deep a technology mix 
as the multiprogram labs and their programs would benefit from effective 
partnerships. 
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Wran-un Talk for Technoloav Transfer at DOE Dedicated-Proaram Labs 

David W. G. S. Leith 
SLAC, Stanford University 

This is not an easy meeting to summarize in real time after a full day’s 
session but the meeting has been an excellent opportunity to have industry, 
DOE, and laboratory staff talk together about the opportunities that exist for 
technology transfer programs at the program-dedicated labs. The labs have 
reported on their programs to effectively apply their core competencies to 
DOE’s tech transfer activities. There are clearly changed attitudes -- labs are 
still careful stewards of their roles to maintain leadership internationally in 
science and engineering as per the visionary statement from Clinton and 
Gore -- but they also recognize the necessity and even the obligation to 
contribute to the tech transfer process, or as our friends in Europe more 
directly say, “contribute to the ‘wealth generation’ process for the nation.” 

We were introduced to a spectacular set of large-scale facilities at the DOE 
single-purpose labs and an impressive set of core competencies representing 
skills in fusion, cryogenics, accelerator technology, high-powered radio 
frequency and microwave sources, power electronics, fast electronics, 
computing and networking, and sophisticated mechanical engineering 
capabilities. 

As Tom Nash had worked hard to set up this meeting, I wondered about the 
likelihood of success. However, the attendance of senior people from industry 
and the people who will have to carry the banner for this program within 
DOE in Washington -- (Alex MacLachlan and David Cheney) -- and from the 
labs makes it very likely to have been an effective, useful meeting that does 
not go into a “bureaucratic black hole” but will indeed have consequences, 
and will change the way we do business. That is something to celebrate. 

I liked Fred Dylla’s challenge in his introductory task this morning when he 
asked, “what is the appropriate model for DOE to actually make the Tech 
Transfer process really work?’ This is a tough issue. The science programs 
are underfunded for effective utilization of the expensive capital investment 
that they represent. If the DOE funding of the Tech Transfer program at its 
full potential is actually to come out of current program funds, then there will 
be clear problems. Some creative discussion on how to maximize the 
capability of the DOE program-dedicated labs to fully contribute to the Tech 
Transfer enterprise is necessary. The example of the French situation quoted 
by Dylla is an extremely interesting one and we in the labs, and at DOE, need 
to think of other appropriate structures that would work for our case. 

The pulling back of U.S. industry from very long-range research and 
development and the fact that this is the particular part of the jungle that the 
DOE single-purpose labs live m, should make for quite interesting 
opportunities. Many of the industry representatives at this meeting today 
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see this opportunity clearly. However, the labs are all hanging on by their 
fingernails in terms of carrying out their mission, which is to do first-rate 
fundamental science and keep the nation in a leadership role in these areas. 
For example, at SLAC we are down 30 percent in purchasing power compared 
with our 1990 budget, but through reorganization and downsizing and 
making hard choices among very good science projects, the lab is still 
operating at the same level of shifts as we did in 1990. There is not much 
slack left, not much belt-tightening to be done at this time without giving up 
some of the world-class science that they were created to do. How can the 
need for long-range research and the opportunities that the DOE labs offer be 
married? 

We heard interesting presentations from Ann-Marie Zerega and Cherri 
Langenfeld from DOE on cutting down response time, reducing bureaucracy, 
and generally improving DOE’s response to these technology transfer 
opportunities. We heard from both industry and labs that proprietary 
research and intellectual property rights issues are serious questions. There 
are problems here but ones that can be solved and indeed are being solved. 

As industry looks at the DOE labs, it sees too many options, too many 
opportunities, too many customers. Here industry could effectively follow the 
example of DuPont and define a single point of contact between large 
corporations and the DOE enterprise. This could also be part of the answer 
to Fred Dylla’s question on the best model for DOE’s organization of tech 
transfer. Perhaps the new MacLachlan-Cheney team could regard this as 
their problem. Industry in general felt that things go much better the second 
time through, and even better the third time. This sounds like another 
agenda item for the new DOE Tech Transfer team exploring how to make the 
collaborations between labs, DOE, and industry go more easily. 

I would like to interject a thought here about “virtual laboratories.” We talk 
a lot about the information super highway and the connectivity offered by 
computers and their associated networks. This is at the heart of the idea of 
the “virtual laboratory.” We mostly talk about it in terms of not creating new 
national laboratories -- but I would suggest that this concept has a newer 
target in the Laboratory Tech Transfer Program for DOE. Here we have a 
chance to have scientists in industry work with appropriate teams of 
scientists in DOE labs, perhaps in several DOE national labs, and share their 
intellect and tools to solve common problems. I think that some thought as to 
how to implement such a “virtual lab” environment for a CRADA project 
could have a major impact on the Technology Transfer process and would 
improve DOE’s standing with our potential industrial partners 

Now let me move on to summarizing the three afternoon breakout sessions. 
First on the question of “The Role of the Dedicated Labs in Major DOE 
Partnerships” led by Lew Meixler. Here the main issues that surfaced were: 

1. It would be useful to identify resources to publicize the lab’s capabilities -- 
the new DOE Tech Transfer ofice can perhaps help in this. 



2. The perception that the multi-program labs at DOE have more to offer. In 
terms of one stop shopping, this is perhaps true -- but I do not believe in 
specific areas of competence that the single-purpose labs have any less 
capability or are less desirable partners. This is an area that we will need to 
work hard with the new MacLachlan-Cheney team. 

3. It would be useful to create data bases on capabilities and competencies at 
the program-dedicated labs in order that industry may identify the 
opportunities of interest to them. We should do this. 

4. Industry senses a conflict at the program-dedicated labs. There & a real 
opportunity in terms of facilities, intellect, and core competence. But there isa 
tremendous squeeze on these laboratories, already underfunded, to carry out 
their basic science mission. This is just a straight-forward conflict and not to 
realize it and confront it is a mistake. 

5. Finally, it would be useful if DOE could provide a single doorway or a 
single point of entry into the DOE single-purpose lab context. Here again the 
MacLachlan-Cheney team can help and perhaps it can be dealt with in 
thinking through the organization for DOE tech transfer organizations in the 
spirit of Fred Dylla’s challenge. 

The second breakout session entitled “Industry Cultural Barriers to Dealing 
with Federal Labs” was chaired by Alex MacLachlan. This group identified 
five issues, as follows: 

1. To assert that the laboratory-industry collaboration is working, is effective 
-- but needs help. An exchange of people between labs and industry is an 
effective part of lab-industry collaboration. The few CBADAs and joint 
projects that are in place are working effectively but the full potential that the 
labs represent to industry is far from being achieved and here the new tech 
transfer team can perhaps help in that. 

2. The collaboration with single-purpose labs is valued by industry -- but 
industry is interested in selective partners and is anxious to leverage 
industry involvement. Here we need some help from DOE. 

3. Encourage analysis of each of the labs of their core competencies and work 
harder on sharing this core competency list with industry, especially small 
industry. This speaks to trying to form a database DOE-wide and having 
some Internet activity. It would allow industry shoppers to identify the best 
customers. 

4. The labs and DOE both need to understand the needs and interests of their 
customers and understand the difference between big and small customers. 
There was general recognition that geography is important, that labs should 
focus not exclusively but mainly on working with neighbors. The idea of 
“virtual laboratories” with computer interconnects may change this but 
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certainly the one-on-one interactions that come from a neighboring 
geographical connection are important. 

5. Finally, there was an emphasis on the importance of seed money for new 
projects and encouragement to DOE to think about this possibility. This 
would be nice! 

The final breakout session was entitled “Structural/Motivational Barriers to 
Tech Transfer at Program-Dedicated Labs” chaired by Tom Nash. 

1. Tom’s first point was a very important issue on the rules for Procurements, 
Work For Others, and CRADAs -- all three of these areas are important 
aspects of DOE activities and their requirements and regulations for all three 
are not at all consistent We need some DOE help in straightening out the 
contradictions in these areas. 

2. Recognition by both labs and industry on the tension between the labs’ 
obligations to their fundamental science programs and to full participation in 
the tech transfer process. Money could help this problem -- but money is tight. 

3. The suggestion was made that the labs might benefit individually or 
collectively within DOE, with an industry advisory board trying to identify 
the important technologies in each lab and make marriages between industry 
and those labs. This should receive more attention at the labs and at DOE! 

While clearly in the few minutes between the closing of each session and 
bringing this meeting to an end I have not been able to do justice to all of the 
ideas that surfaced during the day and especially during the afternoon’s 
discussion sessions, however, clearly it has been a positive interaction. 

We should not let the list of things that need to be fixed dull the sparkle of 
the successes of the Laboratory Technology Transfer Program which brings 
labs and industry together to do better computing, to provide the laser 
facilities that industry needs to develop better high-technology products, or to 
work to understand how to limit the spread of AIDS. Collaboration on a very 
broad front of activities. The list ofjoint projects currently being attacked is 
very impressive. We should see -- we will see -- an impact in the market 
place and on the bottom line. 

The cooperation of U.S. industry, large and small, with the opportunities 
presented at the DOE program-dedicated laboratories is such a natural 
“WIN-WIN” situation that we all have to work harder to make it work better. 

I welcome in the new technology transfer team at DOE, Alex MacLachlan and 
David Cheney, and wish them well in their tasks. 
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AGENDA 

Technology Transfer at DOE Dedicated Program Laboratories 
Fermi National Accelerator Laboratory 

October 6,1994 
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TECHNOLOGY TRANSFER AT DOE DEDICATED PROGRAM 
LABORATORIES 

Fermi National Accelerator Laboratory 

1 West Conference Room 
8~15 am - 5:30 pm 

October 6,1994 

8:00 Rbgistration Desk Open - 2nd Floor South cross-over 

8:15 Welcome John Peoples, Fermilab, 
Director 

Fred Bemthal, URA, Inc., 
President 

8:30 Workshop Objectives Fred Dylla, CEBAF 

8:45 

lo:45 

11:30 

11:45 

Extraordinary Opportunities at the Dedicated Program Labs 

Chair - D. Nelson 

CEBAF Fred Dylla with Michael Kelley (DuPont) 
FNAL Tom Nash with Steve Wallach (Convex) & Ed Jedlicka (IBM) 
PPPL Lew Meixler 
SLAC David L&h with Stephen Laderman (Hewlett Packard) 

Industry Perspective on Their Needs in Working with Dedicated Program Labs 

Chair - A. MacLachlan 

DuPont Randy Gus&l 
Ford Motor Co. Jim Anderson 
Motorola Charles Shanley 

Break 

Background (20 min + 5 min Q&A each ) Chair - T. Nash 

The View from DOE-HQ David Cheney, DOE, 
Consultant, 
Office of the Under Secretary 

ER-L’IT Program Anne Marie Zerega, DOE, 
Laboratory Management Div., 
Office of Energy Research 

The Perspective from DOE-CH Cherri Langenfeld, DOE, 
Manager, Chicago Operations 
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Technology Transfer Workshop Agenda - continued 

l:oo 

l:oo 

Working Lunch in Breakout Session Rooms 

Breakout Sessions: 

l Role of the Dedicated Labs in Major DOE Partnerships 
Lew Meixler (PPPL), Chair 
Snake Pit 

3:30 

345 

415 

515 

530 

l Industry Cultural Barriers to Dealing with Federal Labs 
Alex MacLachlan (DuPont, ret.) Chair 
Comitium 

l Structural/Motivation Barriers to T* at Dedicated Program Labs 
Tom Nash (FNAL), Chair 
3rd Floor Theory 

Breakout session charges prepared by the chairs, are attached. 

Break 

Breakout Session Reports - 1 West 

Discussion 

Wrap-up 

Adjourn 

David Leith, SLAC 

12/8/94 
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Industry Cultural Barriers to Dealing with Federal Labs 

Chairman: A. MacLachlan 

Comitium 
Questions to address: 1. What processes does your company use to develop partnerships 

with national labs? What’s working and what’s not working? 

2. How is it doing? Is this activity broadly valued within your 
company? If it is, why so? If it isn’t, why not? 

3. What’s being done to improve? 

4. What might the labs or DOE do to assist (beyond current actions 
which include patent assignments, faster CRADAs, etc.)? 

5. Where do you think the special purpose labs contribute best? Why? 

Role of the Dedicated Labs in Major DOE Partnerships 

Chairman: L. Meixler 

Snake Pit 
Questions to address: 1. Do the program dedicated labs have a role in the major 

partnerships? 

2. Which labs have major partnership roles? 

3. Experiences of those labs to date. 

4. What are the capabilities that the PDLs can offer to the major 
partnerships? Nature of the capabilities - broad capabilities vs. 
specialized areas of capabilities. 

5. Are there barriers unique to the PDLs in participating in major 
partnerships? What can be done to overcome them? 

Structural /Motivation Barriers to TT at Dedicated Program Dedicated Labs 

Chairman: T. Nash 

3rd Floor Theory 
Questions to address: 1. What is the major impediment to IT at each lab? Are there other 

issues? 

2. How does tech transfer integrate / not integrate into the mainline 
program at each lab? 

3. What is each lab doing to balance its program and tech transfer? 

4. How can DOE help? How can industrial partners help? (Other 
than special funding.) 
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Workshop Organizing Committee 

Technology Transfer at DOE Dedicated Program Laboratories 
Fermi National Accelerator Laboratory 

October 6,1994 
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Workshop 

Technology Transfer at DOE Dedicated Program Laboratories 

Organizing Committee 

Alan B. Claflin 
Director, Laboratory Management Division 
Office of Laboratory Management 
LM-10 3F-077/FORS 
U.S. Department of Energy 
Washington, DC 20585 
202 586 9740 voice 202 586 3119 FAX 

Anne Marie Zerega 
Office of Laboratory Management 
LM-10 3F-O77/FORS 
U.S. Department of Energy 
Washington, DC 20585 
202 586 3560 voice 202 586 3119 FAX 

Dr. Alexander MacLachlan 
Senior Vice President (ret.) 
DuPont Research and Develo 
Member of Fermilab Board o P 

ment 
Overseers 

& Chairman of the Board of Overseers ad hoc Committee on Tech Transfer 
301 Centennial Circle 
Wilmington, DE 19807 
302 427 9370 (voice and FAX) 

Dr. Dale Meade 
Deputy Director, 
Princeton Plasma Physics Lab 
Forrestal Campus, P.O. Box 451 
Princeton, NJ 08543 
609 243 3301 voice 609 243 2749 FAX 

Dr. Frederick Dylla 
Technology Transfer Manager 
CEBAF 
12000 Jefferson Avenue 
Newport News, VA 23606 
804 249 7450 voice 804 249 7658 FAX 

Dr. David Leith 
Director of Research 
Stanford Linear Accelerator Center 
P.O. Box 4349 
Stanford, CA 94309 
415 926 2663 voice 415 926 4500 FAX 
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Organizing Committee Continued 

Dr. Irving Wladawsky-Berger 
General Manager, POWER Parallel Systems 
IBM Corporation 
Member of Fermilab Board of Overseers 
and the Board of Overseers ad hoc Committee on Tech Transfer 
914 766 2300 voice 914 766 2660 FAX 

Dr. Thomas Nash (Workshop Chairman) 
Associate Director for Scientific Technology 
and Laboratory Information 

Fermilab 
P.O. Box 500 
Batavia, IL 60510 
7088403203voice 7088402939FAX 
(Luann O’Boyle, Administrative Assistant) 

Mr. John Venard 
Head, Office of Research & Technology Application 
Fermilab 
P.O. Box 500 
Batavia, IL 60510 
708 840 3333 voice 708 840 8752 FAX 

Dr. Frank Rinaldo 
Assistant Director, 
Fermilab 
P.O. Box 500 
Batavia, IL 60510 
708 840 8449 voice 708 840 2939 FAX 

Dr. Elizabeth Schermerhom 
consultant for Computing Division, 
Fermilab 
P.O. Box 500 
Batavia, IL 60510 
607 844 3481 voice 607 844 3665 FAX 

Dr. Ezra Heitowit 
Vice President, 
Universities Research Association, Inc. 
111119th Street, N.W., Suite 400 
Washington, DC 20036 
2022931382voice 2022935012FAX 
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October 6,1994 
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SPEAKERS, PARTICIPANTS, AND ATTENDEES 
(not already listed as part of the organizing committee) 

David Cheney 
Consultant 
Office of the Under Secretary 
S -3/7A219 
U.S. Department of Energy 
Washington, DC 20585 
202 586 6479 voice 202 586 6828 

Dr. John Peoples 
Director 
Fermilab 
P.O. Box 500 
Batavia, IL 60510 
708 840 3211 voice 708 840 2939 FAX 

Dr. Fred Bemthal 
President, URA 
1111 19th Street, N.W., Suite 400 
Washington, DC 20036 
202 293 1382 voice 202 293 5012 FAX 

David Nelson 
Office of Energy Research 
ER-1 
U. S. Department of Energy 
Washington, DC 20585 
202 586 0095 voice 202 586 1009 FAX 

Gordon Charlton 
Office of Energy Research 
ER-223 H-301 /GTN 
U.S. Department of Energy 
Washington, DC 20585 
3019034801voice 3019033833FAX 

John R. Erskine 
Office of Nuclear Physics 
ER-23 G315/GTN 
U.S. Department of Energy 
Washington, DC 20585 
301903 3613 voice 

Cherri J. Langenfeld 
Manager, 
Chicago Operations Office 
U.S. Department of Energy 
9800 South Cass Avenue 
Argonne, IL 60439 
7082522110voice7082522206FAX 
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David T. Goldman 
Deputy Manager, 
Chicago Operations Office 
U.S. Department of Energy 
9800 South Cass Avenue 
Argonne, IL 60439 
708 252 2700 voice 

Larry J. Vann, Director 
Office of Planning, Communications and Diversity 
Chicago Operations Office 
U.S. Department of Energy 
9800 South Cass Avenue 
Argonne, IL 60439 

Charles E. Pietri 
Institutional Management Branch, 
Chicago Operations Office 
U.S. Department of Energy 
9800 South Cass Avenue 
Argonne, IL 60439 
708 252 2449 

James Miller 
Deputy Manager, 
Batavia Area Office 
U.S. Department of Energy 
7088403281 70988403285FAX 

Roberto Guerrero 
Batavia Area Office 
U.S. Department of Energy 
7088403281 70988403285FAX 

Dr. Steve E&strand 
Office of Fusion Energy 
ER-55 G-246/GTN 
U. S. Department of Energy 
Washington, DC 20585 
301903 5546 voice 301903 4716 FAX 

Philip Debenham 
Advanced Technology Research & Development Branch 
ER-224 
U. S. Department of Energy 
Washington, DC 20585 
301903 5228 voice 301903 2597 FAX 

Dr. William Oosterhuis 
Chief, Solid State Physics & Materials Chemical Branch 
ER-132 
U. S. Department of Energy 
Washington, DC 20585 
301903 3426 voice 301903 9513 FAX 
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Dr. Jim Anderson 
Advisor, Cooperative Technology Programs 
Ford Research Laboratory, MD 3083 
Ford Motor company 
P.O. Box 2053 
Dearborn, MI 48121-2053 
3135941187voice 313 5942923FAX 

Dr. Maurice Glicksman 
Chairman of the Fermilab Board of Overseers 
Professor of Engineering and Physics 
Box D 
Brown Univer&y 
Providence, RI 02912 
401 863-1409 voice 401863-1157 FAX 

Dr. George Kalbfleisch 
Department of Physics and Astronomy 
University of Oklahoma 
440 W. Brooks, Room 131 
Norman, OK 73019 
405 325 3961 voice 405 325 7557 FAX 

Dr. Percy Pierre 
VP of Research and Graduate Studies 
Michigan State University 
226 Administration Building 
East Lansing, Ml 48824 

Lew Meixler 
Princeton Plasma Physics Lab 
Forrestal Campus, P.O. Box 451 
Princeton, NJ 08543 
609 243 3009 voice 609 243 2800 FAX 

Dr. Randy Guschl 
Director of Corporate Technology Transfer 
DuPont Experimental Station 
B-326, room 220 
Wilmington, DE 19880-0326 
3026953654voice 3026959840 FAX 

Mr. Richard J. Lusk 
Procurement Representative 
CEBAF/SURA 
12000 Jefferson Avenue 
Newport News, VA 23606 
804 249-7602 voice 804 249-7398 

Mr. Yehuda Arie 
David Samoff Research Center 
Subsidiary of Stanford Research International 
CN 5300 
Princeton, NJ 08543-5300 
6097342612voice 6097342035FAX 
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Dennis Mroz 
Account Manager, 
Cray Research, Inc. 
Suite 302 
1301 West 22nd Street 
Oak Brook, IL 60521 
7085728535voice 7085728563FAX 

Greg Urban 
President 
Omnibyte Corporation 
245 W. Roosevelt Road 
West Chicago, IL 60521 
708 2316880 voice 708 231 7042 FAX 

Steve Wallach 
Vice President for Technology 
Convex Computer Corporation 
3000 Waterview Parkway 
P. 0. Box 83351 
Richardson, TX 75083-3851 
2144974000voice2144973331FAX 

Dr. Arnold Kelly 
Charged Injection Corporation 
Princeton Corporate Plaza 
9 Deer Park Drive 
Monmouth Junction, MJ 08852 
908 274 1470 voice 908274 1454 FAX 

Ms. Sharon E. Stasko 
President, Vertere dbaATSCAN 
26 Vallev Road 
Middle&m, RI 02840 
4018472790voice 4018477575FAX 

Dr. Michael J. Kelley 
Central Science and Engineering Laboratories 
Experimental Station 
E. I. du Pont de Nemours & Co., Inc. 
P.O. Box 80304 
Wilmington, DE 19880-0304 
302 695 3829 voice 302 695 2504 FAX 

Mr. Jim Simpson 
Administrator 
SLAC 
MS 2 A&E Bldg. 41 Room 203 
2575 Sand Hill Road 
Menlo Park, CA 94025 
415 926 2213 voice 415 926 4999 FAX 
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Stephen Laderman 
Hewlett Packard Co. 
P.O. Box 100350 
Mail Stop 26 L 
Palo Alto, CA 94303-0867 
4158575072voice4158575308FAX 

Catherine Anderson 
Staff Associate, Communications 
Universities Research Association, Inc. 
111119th Street, N.W., Suite 400 
Washington, DC 20036 
202 293 1382 voice 202 293 5012 FAX 

William Schmidt 
Corporate Counsel 
Universities Research Association, Inc. 
1111 19th Street, N.W., Suite 400 
Washington, DC 20036 
202 293 1382 voice 202 293 5012 FAX 

Gail Young 
Treasurer 
Universities Research Association, Inc. 
111119th Street, N.W., Suite 400 
Washington, DC 20036 
202 293 1382 voice 202 293 5012 FAX 

Charles W. Shanley, Ph.D. 
Director of Techology Planning 
Motorola Corporate Offices 
1303 E. Algonqui Road 
Schaumburg, IL 60196 
708 538 2438 voice 708 576 5292 FAX 

Harold Jaffe 
Director, 
Office of International Research and Development Policy 
PO-70 %218/FORS 
U. S. Department of Energy 
Washington, DC 20585 
3019032942VOICE 3019035079FAX 

Ben Cocogliato 
Sr. Regional Sales Manager 
(ZZByxPr9ecast Products Company 

Naperville, IL 60566-0069 
7089616600voice7089615426FAX 
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Dr. Joel Butler 
Head, Computing Division 
Fermilab 
PO Box 500; MS 120 
Batavia, IL 60510 
708 840 3148 voice 708 840 2783 FAX 

Dr. Irwin Gaines 
Associate Division Head, Computing 
(CPPM) 
PO Box 500; MS 127 
Batavia, IL 60510 
708 840 4022 voice 708 840 2783 FAX 

&dbJ$so 

PO Box 500; MS 105 
Batavia, IL 60510 
708 840 4112 voice 708 840 2939 FAX 

Dr. Hans Jostlein 
Fermilab 
PO Box 500; MS 122 
Batavia, IL 60510 
7088404546voice7088403867FAX 

Dr. Paul Mantsch 
Fermilab 
PO Box 500, MS316 
Batavia, IL 60520 
7088404940voice7088403756 

Ray Yarema 
Fermilab 
P.O. BOX 500; MS 222 
Batavia, IL 60510 
708 840 4817 voice 708 840 2950 

Ed Jedlicka 
Program Manager 
IBM Corporation 
2707 Butterfield Road 
Oak Brook, IL 60521 
708 573-7310 voice 708 573 7186 FAX 

Paul A. Gottlieb 
Chief, Office of Intellectual Property Counsel 
U. S. Department of Energy 
Chicago Operations Office 
9800 South Cass Avenue 
Argonne, IL 60439 
708 252 2169 voice 
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Big time cryo 1 Fermilab Technology 1 

Cryogenic Technology 

Magnet design & fabrication know-how 

Reentrant cold mass supports 
for superconducting magnets & 
other cryo devices (low temp tensile testers) 

Methods for designing coil end supports for 
high field superconducting magnets 

Precision tooling for superconducting 
magnets using stamped laminations 

QA systems for fabrication of 
superconducting magnets 

Measurement of magnetic field alignment 

a Fermilab 
w US Department of Energy 

62 



Big time cryo 1 Fermilab Technology 1 

Cryogenic Technology (cont.) 

Development of cryogenic tools & techniques 

Joining techniques for composite 8s metals 
permits service over wide temp range to LHe temps 

Techniques, equipment for fabricating 
multilayer insulation blankets 

Measurement of heat leaks at cryo temps 

Small cryocoolers (lo-50 watts @ 20K) for 
LH2 targets & many commercial applications 

Commercialization & scale-up of 
superconducting technology 

Wire & cable fabrication 

Precision in line measurement of cables 

Development, operation, maintenance of 
large scale helium refrigeration 

a Fermilab 
63 

v US Department of Energy 



Fighting cancer 1 Fermilab Technology 

Medical Accelerators 

First proton accelerator just for medicine 

Loma Linda Medical Center (California) 

Designed & commissioned by Fermilab (WFO) 

Proposed LINAC Experimental Area 

Pulsed-beam scanning for proton therapy. 

Develop detectors & methods for 3-D dose 
distribution measurements. 

Measurements of dose distributions as 
functions of beam properties. 

The relationship of beam optics to gantry 
design. 

Pioton radiography and computed 
tomography research & development. 

Medical calibration studies. 

* Fermilab 
v US Department of Energy 

64 



ifi 
2 
E a 
if 
2 
0 
a .rl 
& CA 

5 .H 
E 

j_ 
Y2 3 .I- 3 
3 g ” 0 .I+ 8 3 8 72 
z ‘3 .r( 3 22 
2 
s 

. 
k3 
3 
2 ‘3 c 
g 
2 w .r( 4 c. 
E .r( 
g 
3 m 
aJ 
2 
z 
z4 
b) 
2 .3 m 

2 .rl 
2 
8 
2 
3 Tb 
I+ ba 

0 .rl 
St a a 
G 
8 
8 
G bll .r( A 
rcc 
0 

2 
3 
9 
2 
8 
l 

m 
.r( 

iz 

3 

El 

4 

E 

l 

i2 

e 

3 

? 

;? 
. . 

3 

;;3 

2 

a 
4 
3 
3 
% 
c/3 .r4 
2 
-cd 
8 . . 
3 .d 
s z 
s 
E 

65 



Versatile new detector Fermilab Technology 

Plastic scintillating fiber 

Medical applications: 
inter-ocular lenses l blood gas monitors 

environmental sensors 

Development of new fluorescent compounds 

Inorganic scintillators: cerium, barium, lead 
flourides 

Radiation effects study on polymer systems 

Scintillating fiber readout 
Visible Light Photon Counters (VLPCs) 

hi sensitivity cryo avalanche photodiode. 

DOD sponsored technology 

Fermilab and Rockwell developing 
commercial applications 

Quad preamp IC readout for VLPCs 

& Fermilab 
w US Department of Energy 
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Versatile new detector Fermilab Technology 

Plastic scintillating fiber 
Formulation, process, & fabrication technology 
(cont.) 

Processing of optical/scintillating fiber 

New cladding materials for plastic optical fiber 

Plastic scintillator grooving for wave shifter fiber 
read out 

Plastic fiber end diamond machining 

automated precut/cut/fine cut cycles 

Fiber clamp to prevent sheath smearing during 
machining 

Low loss plastic fiber splicing ( U. Michigan) 

a Fermilab 
v US Department of Energy 
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Fermilab CRADAs 1 Fermilab Technology 1 

Fermilab CRADAs 

U. Michigan 

ASICs for readout of the first clinically 
practical, flat-panel, solid state digital image 
for real time radiotherapy treatment 
verification. 

Cray Research, Inc. 

Porting CANOPY tp the Cray T3D 
Supercomputing System 

Chicago Precast Products Co. 

Design, build, test and demonstrate an 
affordable, modular, prefabricated above 
ground tornado shelter 

a Fermilab 
v US Department of Energy 
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Fermilab CRADAs 1 Fermilab Technology 1 

Fermilab CRADAs - Continued 

Extrude Hone Corp. 

Development and commercialization of 
capacitive probe technology for 
automatically calibrating coordinate 
measuring machines 

IBM (Pending) 

Explore and demonstrate systems and tools 
for data mining and analysis in a scalable 
parallel computing environment 

a Fermilab 
w US Department of Energy 



Licenses Fermilab Technology 

FermilabKJRA Licenses 

Omnibyte Corporation, West Chicago, 11 
Second Generation ACP Software 

Instron Corporation, Canton, MA 
Compact cryogenic support & low 
temperature loader 

SRDC Software Marketing Products Div., 
Milford, OH 

Computer aided design product usage 
Superconductivity, Inc., Middleton, WI 

Cryogenic support member 
Brobeck Div., Maxwell Laboratories, Inc., 
Richmond, CA 

Fermilab ACNET Accelerator Control System 
Loma Linda University Medical Center, Loma 
Linda, CA 

Computer controlled high-voltage power 
supply 

Extrude Hone Corp., Irwin, PA 
CMM Automatic Ball Bar 

a Fermilab 
v US Department of Energy 
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Awards ) Fermilab Technology 1 

Fermilab R&D 100 (formerly IR-100) 
Awards Won 

Negative Hydrogen Source - 1980 

Energy Saver Dipole Magnet - 1980 

Electron Cooling System - 1981 

Tevatron Helium Transfer Line - 1983 

Slip-Ring Stepping Motor - 1983 

Precision Electric Current Sensor - 1983 

ECL CAMAC Ultra High Speed Computer - 1983 

Spectrographic Nitrogen Detector - 1984 

Magnetic - Wire Position Transducer (MWPT) - 1985 

Video Data Acquisition System - 1985 

ACP Multimicroprocessor System - 1986 

ACP Multi-Array Processor System (ACPMAPS) - 1986 

Multi KiloAmp, 1000 Volt Solid State Dump Switch - 1993 

A& Fermilab 
v US Department of Energy 



Technology Exchanges 1 Fermilab Technology 

Fermilab Industry/Laboratory 
Technology Exchanges 

Omnibyte Corp. / Research Division 

ACPMAPS 

General Dynamics, Space Systems 
/ Technical Support 

Superconducting Magnet Fabrication 

Babcock & Wilson Co. / Technical Support 

Superconducting Magnet Design 

Martin Marietta Corp., Strategic Systems 
/Accelerator Division 

Accelerator Control System 

a Fermilab 
w US Department of Energy 
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feeling rejected Exporting Fermilab Technology 

The Proposals We Have Submitted 
l OSC 2128192 $lOOK 

A Program for Parallel Computing in 
Industry (Merck) 

l DARPA 5113192 $0 
Fermilab-Intel Collaboration to Accelerate 
Development of Cost-Effective 
TeraFLOPS Computing Systems 

. osc 515193 $0 
Second Year Funding for Fermilab-Merck 
Collaboration 

l OSC 716193 $0 

. ..Parallel Computing in Industrial 
Research, Phase 2 

l LTT & OSC 4/26/93 $0 
Technology Transfer of Fermilab Parallel 
Computing Know-how and Software 

l LTT& OSC 4/26/93 $0 
From Parallel Computing to Parallel Data: 
A Fermilab-IBM Project a Fermilab 

w US Department of Energy 
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Transparencies 

L. Meixler 

Technology Transfer at DOE Dedicated Program Laboratories 
Fermi National Accelerator Laboratory 

October 6,1994 
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Princeton Plasma Physics 
Laboratory Outline 

PPPL PPPL 

Technology Transfer at the DOE 
Program Dedicated 

Laboratories 

office af TNhnology Transfrr 

oaober 6, ,994 
Lois 0. Metier 

mad Of Ihr oftin d TerhnOlog Tmnda 

.- -mm 
wdcomRon,-d, 

. caADAAsss+q 
Irrmcpl- 

.- 
-I.I-C 

: EItzwL,,Erc. 
. YlorP- 
. TuhM4mForu)nr 
..--- I--d-- 
. blwdaolmd-~-pun*prm 

- 

(-MD) A ^I:..:‘:^^ I 
Ica*D*l 

Sapphire to Metal Bonding 
Technique DDDI I 

Status: 

6 CRADAs 

a CRNJA lo develop pmca for bonding 
sapphire lr- and evrlop~ to metal r,ramdn fm the mmuftiun of a new CLU of 
hi&h-inletity hmp 

- Rapid Thermal Dr@n& HiSh Deffnitim 
Photoyrphy, floboticl, and Semi-Conducts 
Li,hoyaphy. 

1 under negotiation 

Icuo*l 
Plasma Chemical Synthesis 

PPP,~ 

. PPPL will verify whether a certain propriety 
ehemh., un be .ynthe.frrd in a pluma with 
wmnmerddly viable ylrld. ad purity. 

* Parddpan(r Fortun SO0 Chemical Company 

. Tot., s.lu.tfom SlWPm 

. Funded from f’PPL march pm-. On 

. ShllU: cb*Inid Racku c-rtion in promsa 

* PA&pant: Saphikm Inc. bmall bwincr) 
. Funded from PPPL -arch pm- . OFE 
. Total “al”adon: $es,nm 
* Status Initial Rao*pr HiSh fntewuily Lamp 

=Advanced Computer Modeling 
Environment Project PPPL 

l This CRADA L dirwted rt tha dwelopmml of 
l hi&fcvrl rompu~tiolvl l wfmnment which 
allma dir- computational moduln lo be 
npidfy ad edify inteyated inlo I computer 
model by the l d UII. Applicationa exist both 
in the fusion l nrrSy proSram and the 
rommer&l sector. 

l Puticipant: Dynamic Reaarcb Gxpmlion 
. Pr+t Vahd.m: ,120,am 
. Funded fmm PPPL msea,-ch pm- - OFE 
. Swum Safh~dewlopm~nt undwwry 
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I 

Chemical Tracking and Waste 
Reporting System I)Dn, 

* CRADA lo enhance. the Chemicd Tnrking and 
Report Genmtin~ System implrmmad at PPPL 
for commercial rppfiutioru. provides induarial 
UY~ of rhatiols the means to genatate all 
n.ce..y EPA state and Fed.r.1 form., and 
datab... information r.Eudins PurchknF, 
stork& mmitorin~ md win,, chrmiol.. 

* PutidPant: “Inin Inr w.. -4.dlki- 
* Pm+-l Valuation IIIWLl0 
* PPPL CM .upporud by EM-30 
- Shhl. Pmjro sated 

Investigation of Low Energy 
Electron Beam Behavior in Air _I^. 

* CMDA IO in*eatiga* low *new .,trhon 
b..m behavi.,r in ti 

- W.m.dM..d~ll.U~ 

- ~.Jwgu+~-r-~~~” 
-,--I.-- 

. pvtiriplne Chyd lnjcction Corponrion 

. Pnlja V&aim: SIJLIIXI) 
* Funding - ER-LTT 
* 5611u: Devdopmm~ undwway 

IEP*D*( 
Advanced Computer Modeling 

AMBER and SAGE pppL 

* Thim CRADA ia dfrw1.d at the d-fopment af l 
high-level computaliond modeling mritonment 
which allow users to combine I 1~ array of 
+tins pmyms. written in vuloum Ianpagea 
mto a tingh, user fliendly l rimnaunl 

* Parffcipant Dynamic R-arch brpontion 
. Pmjed Vd”abL! s.s*o,mo ml lhm- 

* Funding. Enemy Raeurh Lb TIhmlqJ 
Trvrb fER.Ll-r, 

* S.ku: Dewlopmnt undenr.). 

Personnel Exchanges with 
Industry 

PPPL 

Two Personnel Exchanger fmndrd by Eli- 
Ll-l-: 

M.-d D&i&d Femhck Tdm,+, 
rm.KmlNb~-~D..u-‘ 

g$iZ%?SLCF 
i”- 

M~CAS~~E~RB.~L~&,.& 
??tI.Ea#bmm “4 AT.,YWI 

Work For Others Project 
(Non-Federal) Technology Maturation 

PFPL F?PL 

Olr Work Foe Ofhen project in pm-, md on 
in early l bde of n*wtiation: 

PPPL h- pulnmd WHh CALTECH on tha 
dqwlopmqnt 01 mqqnotlo 1whnlqq.q 10 
slabllk. .ru In Arc Fu- 

wnl*u.kYW 
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PPFUNASA-N.w ,e.y -Center fox T.chnoloRy 
COtWl.rddiU,iOrt 

CT= -we. (1u.1, r(,k PPPL .“d Mb. kdu# 
uhmm*.. Y , E~mml*.lon 0” SLI.“O. *no 
T-LMmdmama 

hm*ri-T-ullqlwI’.T- 
Th-a-aM- Gnedorec.7~ 
- 

hca,d a, PPPL. 
PPPL donen f*rilitin 
NASA pmvidn fit,anda, support. 

Major Partnership - AMTEX 

AMTEX CRADA 
L”t.)YL”.d&dl.Y” -np at sm Auru 

urrrontnrprrm4 
P..L I* rmR bnnrlr dth um kIlnzeN” T..eJ. 

LIIIh ,“.titYI ,TI, on tm ‘“““~pp;r~t 
--toTR’.rrnl- 

P”L*nm~rmrman-.*ml~t.u 
nkWlt”U, nwLwa0. urh I pornld pnpml 
~lmll~l$n” ma mm.“*. 

CIIL * ‘*Ih~:91wdtu7mnlnCr*cmtd. 
Tmeb cnll ,A ronoa-thul e.-@L 0, 

a p&d&~~,-dmd sslq 

I Technology Focus Area C..WB 
DDDI I 

Aim - A cceabilution of diviplinn lo advance 
th field of Ccmputrr MaddinR: 

Thmcc.mpalmtc 
--m-r9 ,omlwm **. cl-. AnvIlad 

--ww-mh- 

- ,P?w* 2 )u CIUD.. DR.2 
lbwm b” or. “UeyI WI ,I”. *.b., *LI “l”m,, 

p&uct” anpr IOM... and ad- cblu.c.7 

Outreach fContinu.dl 
PPP, I 

* Active in helpinS srnaff buainm r-pond 10 
SBIR and !+lTR didutioru. 

* Active in supportinS the Fedenl Laboratory 
coNorti”ln in the North Fat, 

* Contact with nmaff businru.. in the Rut 
Uniwmity Small Bluirur IncubatorfCARR P 

en 

* PPPL mend. rnrjcu Technolon Show. ark a, 
NASA’. Twhndog, mM. Tech L, and n&.,,.l 
COllf~l-lC”. 

I Technology Focus Areas 
DDDl 

Low Temperature Plasmas 
wfPl.- mmlmti ban *ca h **mu Lam. 

&.-ha---Id-D-- 
.y~w.mm wm* Ph*U, oluww 

--WllrkW 
-r-cv.Mm.- 
C*Nmmmdd~~Ptmruh 
wrran.*rmsM--UI 

wmml. YI*.AT.T.mrlPlR smme.e 

Trvo tab&+ Y,., liwd tki, pr Urn+, 
Ik Rb.rra uniaity oirr*: 

XMACRO - A lice-m with the Amwfun haflute 
of Phyeia for noftwue developed for the 
telephonic transmission of documents ritb 
many l mb.dded rquaimr 

Chrmial Wute TndrinR ud Repon CenendnR 
System _ A Iicmse with our CRADA parbw, 
V*rlnin, fo* the PPPf. mftwur for trackinK and 
npxting~hemicafsa1 the labornay. 
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I AREAS OF CURRENT INTEREST I 

Phydo 
--Id dm*-•mm- 
11~OI~M”-.I~prcu. 
rr~~dMuaracr~ 
rmuu-br--cndnr 

llulP--aR*DAclhnrB 
I-h -al ,kMPlg CR*DA pmrr, 
---rrkimM.-ti 

-~P-=mn 
q m- 

AREAS OF ClJRRENT ,NTEREST Ic3.d...d, 

PPPL 

Etwimnmmtd Health and S&y 

--l--d- 
-H --f-vr*m 

What is It? 

0 PPPL , * 

I 
AREAS OF CURRENT ,NTEREST IM 

DDD, I 

m#l-“rr*-mu 
I*-mc.7ag 
-yol- -r*- 
uctornq- 
uu4br*- D301nd- 
“anun-md”-- 
-&mm 
way.w-G”dmeq 
--~ And-& q dn. oarr. - 

I Summarv I , 
PPPL 

* PPPL b actiw in mmeroum Technology 
Trlnhr rntihim 

cmAD*r.mmdbh.H r.Arabgyhlaulps 
u.dv.o*u.crln-icr~.-Iw, 

l PPPL hu l ig”iRcult Techno@ pocus Anr 
highly nbnnt lo industry 

* PPPL is currently developing additional 
Technolql F.,w, Anu 

* Given Mom 11 -w- PPPLcould i-a iu 
dfedwn~ aa a Tmhnology -Y* to U. 5. 
induahy. 

Fusion Enerev 

PPPL’. Fu.ion E,wg Rcuamh Effo,‘, cm k 
rormidemd a Ma@ Twhnolop~ 
Tnnsfet dfofort 10 bring da,, 
kale, plentiful l nea)r to 
hhlkind. II 
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SLAC Opporttin@ies 

“Ehtraon#inary OppGhuaities 
at the 

Dedicated Program Lqbs” 

October 6, I994 ” 

l)Mspeska : 

_’ 

2) uq.spcptrci ., 

David W.G.S. L&b 
Di-qm-ch 

;. :. 

Stephen htfemun 1~ 
Hcwk&cJurd Co: ~_~ 

I 

mvid w.o.3. Lid! 
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Stanford Linear Accelerator Center 

High Enerev 
Phvsics 

. . 

Svnchroton 
Light 

$120 M 

S44M 

1300 

1 Budget 

(on-going support) 

(constNctioa) 

Staff 

(about half of the laboratory 
StaffSredCgICd 
professionals) 

771 USMS 
I 

143 lnstituticl& 

60 Universities 

_- Industry 

11 Government Labs 

72 Fomign 

$17 M 

55.4 M 

130 

138 

49 

31 

16 

42 

-.-6.199) 110 DwidW.G.S.LiB 
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SLAC Core Competencies . 
The laboratory has developed competencies in several technic& arenas in the 
process of carrying out its missions. These are summarized in the following 
points. 

Electron Accelerators 
. high-energy, high-intensity, low-emittaoce !inacs 
. polarized beam sources 
. high-current storage rings 
. linear colliders 
. free-electron lasers 

Synchrotron radiation 
. high brightness sources 
. large-scale user facilities 
. biological & materials science 
. environmental and industrial process studies 

tiwicle detection 
. charged-particle frmcking 
. precision vertex detectors 
. calorimetry 
. particle identification 
. x-ray imaging 
. design & @tcgration of large-scale facilities 
. data ioquiritioa online monitoring 
. hi@ d## nu & bigb bandwidth computation 
. &abuc management 

omd$schwlogles 
. high-speed computing 12 networking 
. advmcd electronics & VLSI IC design 
. If plwer sources: pulsed & cw klystrons 
. large-scale ultra high vacuum system 
. miiiuion physics a monitoIing 
. magnet design & measurement 

Fe&W (xobr 6.19w 112 bvi6 W.O.S. L&h 



lndustrlal Research Active at SSRL 
Augurt 1994 

Aca.PHl TEc+iNoLoGT 
ALCt!Eh4STTEC4iNOUXES~ 

CRAM 

L.-l AT6T SELL LASORATORIES 

1 &RON-m 
DANA FARBER CANCER INST~IIJTE 
WPcwr- pHAF)IMAcEurIcALs 
El.WPoNTDE Nl3aJRsaco. 

Z!- 
-NC 
-ElEcTmal. 
HEWLElTPACKAFD 
HIRSCH SCtEhllFIc’ 
BMRESEARWL4WRATCftY 

I 

NlELccfKwm 
MONSAMOWANY 
MORRIS RESEARCH. INC.’ 

I- 
0voNlc SyMHmc MciTERlALs -TlONww 
surAENiiFFAcE 
mwE%REsEmad 
THE EMS OOMPMW 
W-C 

I= X-RAY INSl6U~TATlON ASSOCIATES. 

m 
2 
EPNsocoL - 
SUPc0L - 

z 
S~PNt%lCOUCRADA - 

‘SMML BUSINESSES 

catogorlusmuu.uur,cd~~ 
CRAOA = CRADA psrmor 

wtth hhOUU SWC. rup - WppOd for beam llnw or instrurnentati~ 
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Joint Research Proiects 

High Power r. f. Klystron Micro Contamination 

PACKARD, INTEL) 

CCD Detector for 
Mammography 

(AURORA, THERMOTREX) 

Industrial Beamlines 

Batch Processing System for 
Distributed Computing 

Biomedical Research 

client !sonWare riw Mass 
sbrrtcsm 

(ADELPHI, OVONICS) 

.~ 

* 1% Aiseuu~wr . 
. 

L 

Fenrtilab. onobcr 6.1994 hrid W.G.S. Lirh 
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Dpportunities in HEP: . 
Developing new kinds of accelerators 

Developing new kinds of high pulsed power radio 
frequency equipment -- klystrons, modulators, etc. 

Development of new kinds of instrumentation for 
particle detection and control systems. Applications 
for medical and industrial instruments. 

Computing for HEP experiments: 

. lo4 MIPS per experiment 

. 100 Mbyteskec networking 

. 75 Tbytes/year storage 

Femaab.-6.1994 Qwid W.O.S. Li 
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Motivation 

To demonstrate the ap lication of 
synchrotron-based ana ytical s 
techniques to the stud 
growth of GaAs in or CT 

of epitaxial 

understanding of: 
er to improve 

Nature of the 
similarities to 82 

rowing film and any 
BE growth. 

Basic physics and chemistry of 
materials preparation using CVD. 

Phenomena through which indirect 
methods may be applied to process 
control. 
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In Situ Grazing Incidence 
X-ray Scatttering During 
GaAs Epitaxial Growth 

D.W. Kisker and G. B. Stephenson 
IBM Research Division 

Yorktown Heights, NY 10598 

I?. H. Fuoss and F. J. Lamelas 
AT&T Bell Laboratories 
Murray Hill, NJ 07974 

S. Brennan 
Stanford Synchrotron Radiation Lab 

Menlo Park, CA 94025 

P. Im 
R 

eratori 
CN -1TSE 
Rome, Italy 



Techniques Used in This Work 
Grazing Incidence X-ray Scattering 
(GIXS) 

Used to study surface reconstructions and 
surface roughness (crystal truncation rods) 

X-ray Fluorescence (Vapor Phase) 
Used to monitor gas phase composition during 
flow transients in order to characterize the 
time dependent behavior of the reactor. 

Extended X-ray Absorbtion Fine 
Structure (EXAFS and NEXAFS) 

Used to monitor the chemical nature of the 
growing surface and to monitor chemical 
reactions during growth. 
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Conclusions 
Synchrotron-based x-ray analytical 
techni 

% applie 
ues have been successfully 
to the study of several aspects 

of OMVPE of GaAs: 

Fluorescence monitored to determine the time 
response of the reactor. 

First observation of roughness induced intensity 
oscillations during CVD. 

Determination of state of surface during growth: 
l NO RECONSTRUCTION 

Nucleation process studied through the analysis 
of reflectivity transients during growth. 

Demonstrated important differences between 
conventional, continuous growth techniques 
and pulsed growth techniques, such as MEE or ALE. 
These dz@rences dramatically affect the surface 
morphology and chemist y and thus play a role in 
interface abruptness and impurity incorporation. 
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Structure af HIV protease linked to Syntex 
4nhibitor 

. Protease critical in virus reproduction 

l lnhibitoi prevents protease from performing 
‘-its function .~ 

. SSRL atid Syntex determined structure of 
protease/inhibitor complex 

l Structur; shows how inhibitor works at 
moQcular level 

Y~Peqearch aimed at helping Syntex develop 
every; better inhibitors 
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How HIV Protease Works 

Cutting Sites 

Viral Polyprotein 
(inactive) 

Protease 

Polyprotein 
is cut by protease 
into individual 

L proteins 

How HIV Protease Inhibitors Inhibit Viral Replication 

HIV protease recognizes 
a complementary shape 
on polyprotein and cuts protein. 
fits like “Lock and Key” 

-ow+* Inhibitor mimics cutting site 
and binds to protease 
but cannot be cut there-by 
inactivating protease 

Inhibitor (Drug) 737zc 
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771 

433 

338 

206 

27 Canada 

16 China 

46 Russia 

36 Japan 

7 Taiwan 

H&P USERS 
Total 

United States 

Foreign 

European 
(Cem member States) 

Fermilab, October 6.1994 123 hvid W.G.S. Leitb 



0 

0 

0 

0 

0 

0 

0 

STANFORD SYNCHROTRON RADIATION LABORATORY 
Stanford Linear Accelerator Center 
Stanford University, Stanford, CA 

. 
A NATIONAL USERS RESEARCH LABORATORY 

FUNDED BY THE DOE 

for utilization of synchrotron radiation for basic and 
applied research in 

medicine, the natural sciences and 
engineering 

23 EXPERIMENTAL STATIONS - 4 MORE UNDER CONSTRUCI’ION 

lN 1994 560 USERS FROM 167 INSTITUTIONS PARTICIPATED IN 
343 EXPERIMENTS AT SSRL 

54% of SSRL USERS COME from UNIVERSITIES, 10% from 
PRIVATE INDUSTRY, 28% from GOVERNMENT LABORATORIES 
and 8% FROM FOREIGN INSTITUTIONS 

233 ACTIVE USER EXPERIMENTAL PROPOSALS FROM 177 
DIFFERENT PRINCIPAL INVESTIGATORS INVOLVING 601 
SCIENTISTS 

211 PH.D THESES FROM 27 UNIVERSITIES COMPLETED. 
About 190 students from 28 universities worked at SSRL annually. 

OVER 2600 PUBLICATIONS 

EXPERIMENTERS FROM 30 STATES AND 11 FOREIGN COUNTRIES 

For FurtherInformation COW 
Katherine Cantwell 
SSRL 
MS 69 PO Box 4349 
Stanford CA 94309-0210 
415-926-3191 
K@SLAC.Stanford.edu, 
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DuPont 
Transparencies 

R. Guschl 

Technology Transfer at DOE Dedicated Program Laboratories 
Fermi National Accelerator Laboratory 
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TECHNOLOGV ACQUISITION 
(TECHNOLOGY~TRANSFER)- 

TOO MANY OPTIONS 

INiRODUCTlON 
(WHO/ WHAT/ WHERE/ WHi3U WHY) 

A SORTING PROCESS 

SUCCESS STORIES 
(BARRIERS / SOLUTIONS) 

THE FUTURE 

Randolph J. Guwhl 
Dhctor, Corpormo Technology transfer 
Dwonl compuly _-- 
Expwlmontal staIlon, Bullalng 326, mm -z?J 
R0ut041416nuwycl8yRouJ 
Wilmington, DE 19MW926 
Telephone: (302) 895-3654 
Fax: (302) 6959840 



WHO (DUPONT) 

- TECH TRANSFER GROUP / NETWORK OF “40” 
l Virtual Transfer Group 

- CORPORATE TECHNOLOGY COUNCIL 
l 30 R&D Directors 

- SCIENTISTS / ENGINEERS 

- BUSINESS LEADERS 
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WHO? 
ORPORATE FOCUS” 

. NO ONE PLACE TO COME TO IN DUPONT 
- 800 Number- 

- Mail 

- Meetings 

- Window to DuPont 

l CORPORATE PERSPECTIVE VS. MANY 
UNCOORDINATED EFFORTS 

- Strategic Plan I Direction 

- Much activity low yield 

l WELL NETWORKED; WORK FOR COUNCIL 

l SELECTIVE TRAVEL, SPEECHES, TESTIMONY 
- Our presence creates activity, anxiety 

- Government needs one voice 

l COMMUNICATE, LEARN FROM SUCCESS 

l “HITS” ! 



CORPORATE TECHNOLOGY TRANSFER 

MISSION 

STRATEGIC: IDENTIFY AND ACQUIRE THE TECHNOLOtXS 
NEEDED TO ACHIEVE THE STRATEGlC INTENT OF 
THE BUSINESS OF DUPONT; LICENSE I SELL 
UNDERUTILIZED RESOURCES. 

TACTICAL: l TECHNOLOGY ACQUlSlTlON 

- Network with SBlJ’s/CS&E to identify and 
prioritize needs. 

- Develop external networks: 

l Technology Transfer OrgenkaWns 
l Government L&orator/es & Agendes 

l Small Business lnnovatton Research Prognwns 

l Academic Sources 

- Identify external research placement 
options in areas of interest. 

- Screen outside offers. 

. FOCUS EFFORT TO BRING KEY 
TECHNOLOGIES INTO DUPOKT. 

- Work with business and technical 
leadership. 

- identify & focus on external ~centers of 
competence in key areas. 



. 

. 

. 

. 

WHY DO IT? 

ACCESS TO TECHNOLOGY, FACILITIES 
AND BRAINPOWER 

LOWER COSTS 

SPEED DEVELOPMENTS 

LOWER RISK 



WHY DO IT NOW? 

LAST 50 YEARS INTERNALLY FOCUSED 
(Houndshell Book) 

CAN’T AFFORD ALL THOSE EkPERTS ! 

CORPORATE EXPERTISE ON PAR WITH EXPERTS 
IN EXTERNAL WORLD (NO MONOPOLIES !) 

EXTERNAL TECHNOLOGY SOURCES REMOVING 
BARRIERS 

- Key Contacts 

- Effort to Pursue Leads 

- Survival ! 

- Underutilized Technologies as Assets ! 



WHERE? 
/EXTERNAL SOURCES OF TECHNOLOGY) 

l UNIVERSITIES 

l GOVERNMENT LABORATORIES 

l OTHER COMPANIES 



/ 

\ 

UNIVERSITIES 

l MANY SUCCESSES; BUILD ON THESE 

l SHIF;T IN SUPPORT 
- New Knowledge 

- Consulting / Licensing C Applied Research 

- Coordinated Effort / Database 

- Use of Specialized Facilities 

l PARTNERSHIP / RELATIONSHIP / CONTRACT 

l KEY IS SCIENTIST/SCIENTIST INTERACTIONS 

l LOOKING FOR MULTIFUNCTIONAL 
OPPORTUNITIES 



. INTELLECTUAL PROPERTY RIGHTS 

l SECURITY 

l RESPONSIVENESS 

l COSTS 

l TERMINATION TRAUMA 



GOVERNMENT LABS 

l OVER 700 LABS TO PICK FROM ! 

l VffAS; SUCCESSES WlTHFAC1LlllES / 

- Unique Knowledge 

- Brainpower 

- DuPont hrsonnel Placements In Labs 

9 GOOD CONTACTS, EASY TO FIND 

. ONE VOICE FROM DUPONT 
- Focused Attendance 

. Focus on Key Funding Sources and Limitations 



INTELLECTUAL PROPERTY RIGHTS 

RIGHT-TO-KNOW LAWS i 

MUST BE PART OF THE PROCESS 

KNOW WHAT YOU WANT 

CONSEQUENCES OF RESTRUCTURING 
UNCLEAR 

PRODUCT DEVELOPMENT SKILLS?? 



l SIGNIFICANTLY INCREASING 

l JOINT VENTURES 

. COMPANY PARTNERSHIPS 

l COMPANY TECHNOLOGY AND BUSINESS 
EXCHANGES 

l NON-COMPETITIVE RESEARCH 
PARTNERSHIPS 

l RANDD 



A SORTING PROCESS 

l A SINGLE GRID 

. A FOCUS TO THE EFFORT 

- Single Contact to Process / Network 

- Quick Decisions 

- Low Yield Process; High Energy; Costly + to 
Others 

. THE PROCESS 

l BARRIERS / SOWTlOtS 

. THE VALUE OF PARTNERSiiIPS / STRATEGIC 
ALLIANCES 



WHAT IS DUPONT? 
(TODAY) 

WE ARE CORE BUSINESSES, 

BASED ON CORE COMPETENCIES, 

LOOKING FOR GROWTH ! 



F \ 
TECHNICAL CORE-COMPETENCY AREAS 

CHEMICAL SCIENCE AND CATALYSIS 

POLYMER SYNTHESIS AND SCIENCE 

COATINGS 

FIBER TECHNOLOGY 

IMAGING APPLICATIONS 

PLANT SCIENCE 

PETROLEUM TECHNOLOGY 

MANUFACTURING TECHNOLOGIES 

MODELING AND SIMULATION 

BIOTECHNOLOGY (EMERGING) 



T 
E 
C 
H 
N 
0 
L 
0 
G 
Y 

TECHNOLOGY ACQUISITION 

A SIMPLE GRID 

N 
e 
W 

K 
n 
0 
W 
n 

Tech Leadership 
E;reZtmP. No. 

Bus / Tech 
Leadership 

PO;! &a$wship 

Experts l 

..-- -~~~~~ m. Known New 

MARKETS 



3. 

2. 

3. 

4. 

5. 

6. 

7. SHARE IN SUCCESS 

6. TURNING POINT: “OUR TECHNOLOGY IS NOT FULLY UTILIZED” 
l SBU pursues license 
l Corporate Technology Transfer Group 
l Outside vendor 

TECHNOLOGY ACQUISITION 
A SORTING PROCESS 

ARE WE INTERESTED (GRID)? Y I N 

W THERE A CONNECT!ON TO A CORE COMPETENCY AND/OR 
BUSMESS NEED? Y / El 

FORWARD TO CORE COMPETENCY NETWORK. 
- E-mail abstract 
- By request, full package 

SCIENTIST / SCIENTIST FOLLOW-UP. 

OPTION WORTH PURSUING 
l Honest assessment versus many others. 
l Another option? 
l Negot&toterms. 

- Best not always lowest cost. 
- Partnershipa hetp t 
- Legal works for business. 
- All barriers can be managed. 

ACTUAL TECHNOLOGY TRANSFER I DEVELOPMENT 
l Maintain relationship 
l Accountability I Documentation 
l Corporate memory 

. Abandon 

IN-4 
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CESSES, 

l AG PRODUCTS LEADS 

l NEW REFRlGERA?h 

. CATALYTIC PROCESSES 

l MED PRODUCTS 

l POLYMER TECHNOLOGY 



ITICAL SUCCW FACTOF& . 

l DEDICATED PERSONNEL TO: 

- Help Develop Partnerships 

- Give Consistent External Presence 

- Coordinate Internally 

- Develop Implementation Skills 



RITICAL SUCCESS FA(;lqPS &ant) 

l UNDERSTAND WHAT YOU ARE WLLLIMG 
TO TAKE OUTSIDE. 

l IDENTIFY SOURCES OF POTE~Tld& 
HELP. 

l ESTABLISH COLLEAGUE TO 
COLLEAGUE RELATIONSHIPS AS FAST 
AS POSSIBLE. 



. 

. 

. 

OTHER SUCCESS FACTORS 

CHANGE YOUR OWN CULTURE 

STRIVE FOR SPEEDY RESULTS TO ESTABLISH 
CREDlBiLiTY WITH INTERNAL ORGANIZATlONS 

HELP UNlVERSlTY AND GOVEPDbWENT LABS TO 
FOCUS ON THEIR TRUE COMPETENCIES 



BARRIERS _’ 

l TOO MANY OPTIONS 
- Need Focus 

- Need Good Screening 

- Need Coordination (Network) 

l NIH 
- Technical People 

- Business Nanagement 

l INTELLECTUAL PROPERTY ISSUES 
(Perceived problems) 

l WINDOW TO DUPONT (Easy to Find) 

l MAINTAINING A RELATIONSHIP WITH THE 
OUTSIDE ! 

. INEXPERIENCE 
- Negotiate Terms 
- Finding right partners, evaluating 

- Reluctance to reveal real need, strategy 



THE FUTURE” 

l VISION 
- External / internal 
- Platforms 
- Core Competencies 

l ROLES 
- R&D Directors 
- Profea&onds 
- Tech Transfer Personnel 

. WHERE WILL NEW PRODUCTS COME FROM? 
- Cross over several core competencies 
- Shared platform Development 
- internal where appropriate 



EXTERNAL TECHNOLOGIES \ 

GENERAL PRINCIPLES 

Strategically partner with a limited number of well-established 
organi?ations which complement our internal technology base. 

For specific, weti-defined 4echnology needs, broadly solicit for bids; 
reward those who deltver good results. 

To maintain a win-win relationship, provide necessary funding end 
personnel to stay close to developments. 

kT&y providers to be sensitive to our tech- and 
. 

Know what you want. 

Be ready to dispose of (sell?) technologies you no longer need. 

Legal, communication, etc., issues can be managed in today’s 
world, once you find the right match-up. 

Consortia / Alliances I industry Partnerships, etc., tend not be 
effective unless there is a specific business need and a steering 
group which own the problem. 



CHANGING ROLE OF 
SENIOR PROFESSIONALS 

(TO MAINTAIN EXTERNAL RELATi6NSHiP) 

l SCIENTIST / SCIENTIST TEAMS 
- Prepare Proposal 
- Share Common interest 
- Get Along ! 

l WO~~~ClENTlST VS. RESEARCH 

- More Thati Hands 
- Accountable for External Accountability 
- Find “Best” vs. First 
- Frequent Cotimunication 

l EMPOWERED 
- Knowledge of Business Need 



DUPONT ORGANIZATION FOR 
EXTERNAL LEVERAGING 

Dr, Randolph J. Guschi 
Director, Corporate Technology Transfer 

Dr. Alfred A. Briuoiara 
Manager, Technology Acquisition 

Dr. Robert R. Gruetzmacher 
Manager, Intellectual Property 

Dr. Heinz J. Hefter 
Director, European Technology Onice 

Dr. Aaron C. Su 
Director, Greater China Technology Office 

Dr. Ashok K. Dhingra 
Director, Cofporate India Technology Office 

Dr. F. Peter Boettcher 
Manager, External Technology (Universities) 

Dr. James E. Nottke 
New Technology Development 
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n BENEFIT METRIC FOR NATIONAL 

ImA6 TECHNOLOGY. RATE ON A 

[ I- lo] SCALE. 

n OPTIMIUM FRL CRADA 

PORTFOLIO -- TECHNOLOGV 

BALANCE, # OF CRADAs. 

n GM ‘IN-KIND’ CONTRIBUTIONS -- 

WHERE WILL THEY COME FROM? 

James E. Anderson. Ph.D. 

Advisor-Ccopemive Sclentlfic ReSearCh Lab 
Technology Programs PO, BOX 2053. MD-3083 
ReSearCh staff Dearborn. MI 48121 
E-mail: ~andersonOuna~Ik~~d.c~ Telephone: 3131591.1187 

Fax 313/594-2923 
0 
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. . 

CRADAs IN THE 

U.S. AUTOMOBILE 

INDUSTRY 



Statistics on Executed DOE CFWDAs 
,. with the 

U.S. Automobile Industry 

0 Number of CRADAs: 59 

0 Total funding: $2 16 MM 

0 Breakdown: 

1 # CRADAs 1 Total Program 1 

GM-alone 
[$ ml 

35 128.9 

Ford-alone 2 3.7 

Chrysler-alone 1 6.0 

PNGV 15 43.7 

USABC 7 34.2 

LE. Anderson 
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0 

0 

0 

0 

0 

0 

0 

l 

Ford-Only CRADAs 

Mesh Generation Sofiare - SNL 

Sheet Forming of Aluminum - LLNL 

Ceramics Machining Consortium - NET 

PNGV CRADAs 

High Performance Computing - (Four DOE 
Labs) - SCAAP 

Reduction of NOX Emissions - (Four DOE Labs) 
- LEP 

Process -Control for Laser Beam Welding - 
ANL - LEP 

Intelligent Welding for Thin Metal Sections - 
INEL - LEP 

Adhesive Bonding of Composites - ORNL, - 

J.E. Anderson October 5, 1994 
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0 

0 

0 

0 

0 

0 

0 

0 

l 

Alternative Catalyst Systems - PNL - LEP 
,’ I 

Exhaust Hydrocarbon Trap - LANL - LEP 

Superplastic Forming of Stainless Steel - 
PNL-LEP . 

Spray Formed Tooling for Automotive 
Components - INEL - LEP 

Fuel Combustion System Optimization - LANL- 
LEP 

USABCCRADAs 

Advanced Electric Vehicle Battery Development 
-SNL 

Advanced Battery R&D for Electric Vehicles - 
INEL 

Battery Testing & Evaluation - ANL 

Lithium/Metal Sulfide Battery Research - ANL 

LE. Anderson October 5, 1994 
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USABC CRADAs (continued) 

l Dynamic Thermal Enclosure for Ahanced 
Batteries - NREL 

a Lithium/Polymer-Electrolyte Batteries R&D - 
LBL 

a Variable Conductance Insulation for SAFT 
Battev - NOEL 

J.E. Anderson 
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UNANSWERED QIJESTIONS 

l PROJECTED BENEFIT METRIC FOR EXISTING 

NATIONAL LAB TECHNOLOGY. RATE ON 

[ l- 10 ] SCALE. WHEN DO WE SIGN UP? 

. OPTIMIUM CRADA PORTFOLIO: 

. TECHNOLOGY BALANCE 

b NUMBER OF CRADAs 

. INTERNAL vs. CONSORTIA CRADAs 

. CRADAs AND INTERNAL CUSTOMER FOCUS 

b COMPETITION vs PARTNERSHIP WITH 

THE LABS 

b PROPRIETARY ISSUES 

. UNCERTAINTY OF CRADA APPROVAL 

l THOSE GM-ONLY CRADAS 

LE. Anderson 
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A FUNDAMENTAL ASYMMETRY 

n CRADAs BRING $$$ TO 

NATIONAL LABS 

n CRADAs BRING NEW 

TECHNOLOGY TO INDUSTRY 

HOW MANY CRADAs SHOULD 

A MATiONAL LA6 SIGN? 

HOW MANV CIRIIDAs SHOULD 

AN INDUSTRY SIGN? 
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PARTIAL LISTING OF 

QQE CRADAs 

( May, 1994 ) 

GM 

California 
Energy 
Sponsors 

# Fed. Ind. 
CRADA Funds Funds 

C* MM) (36 MM) 

42 74.0 80.3 

18 4.4 23.8 

IBM 

United 
Teohnology 

18 21.1 30.5 

14 14.8 18.1 

Textile Industry 13 8.8 18.5 
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Raw Statistics 

n Number of CRADAs = 704 

n Total Federal Funds = 

$ 734.2 MM 

n Total industrial Funds = 

$ 912.0 MM 

n Federal Funds going to 

Industry = $ 0 

n FOREIGN Participation = 

22 [ 3.1% of the Total ] 

n UNIVERSITY Participation = 

52 [ 7.4 % of the Tota! ] 
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Directions in DOE Technology Partnerships 

Main Tasks 

Competitive- 
ness a DOE 
mission? 

Partnership 
Selection 

Metrics 

Budget 

Integration 

1990-l 992 

Establish - 
mechanisms 

Not widely 
accepted 

Walk in 

Anecdotal 

Limited 

“Stovepipes” 

1993- 1994 

Streamline 
Process 

Accepted 

Ad hoc 

Input, e.g 
# of CRADAs 

Set-aside 

1995-l 996+ 

Long-term 
Effectiveness 

Integral to 
other DOE 
Missions 

Based on 
DOE/Industry 
joint strategy 
clear criteria 

Systema tic: 
Input, Output 
Process, 
Trends 

Program + 
Set aside 

More consistent Integrated 
policies & with Dept. 24 
procedures Agencies, 

NSTC 
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Directions in DOE Technology Partnerships, continued 

1990- 1992 1993- 1994 1995 1996+ 

Engagement Difficult/ 
process too long 

Improved for 
CRADAs 

Easy for all 
Mechanisms 

Finding DOE Serendipity Expanded One-stop 
Capabilities Outreach shopping 

Portfolio Mostly large 
companies 

More consortia Balance of 
small business large & small 

+ consortia 
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